Several studies have shown that the optimal conditions for the production of Staphylococcus aureus enterotoxins are obtained with complex media such as casein hydrolysate (10, 13, 14) . The commercial unavailability of most of these media, especially the recently used N-Z Amine-NAK caseine hydrolysate (M. S. Bergdoll, Food Research Institute, University of Wisconsin at Madison; personal communication), prompted us to search for a new and easily available medium for the production of enterotoxin B.
Different techniques have been used to purify enterotoxin B (5, 8, 15) . The toxin purified by most of these methods reveals multiple-charge components upon starch gel electrophoresis (1, 5) and isoelectric focusing (11) . Thus, it is necessary to produce a more homogenous purified material which is particularly useful in the preparation of monospecific antiserum. The electrofocusing method used hitherto for analytical purposes (4, 11) was employed for the purification of the enterotoxin on a preparative scale.
This investigation presents a medium recently employed for the production of S. aureus enterotoxin B (SEB) and describes a method of purification which enabled us to obtain a specific monovalent antiserum that can be used for epidemiological purposes.
The inoculum was prepared by introducing one bead of dried S. aureus strain S-6 culture into a 25-ml Erlenmeyer flask containing 50 ml of 4% bio-trypcase BioMdrieux (Marcy l'dtoile, 69260 Charbonnieres-les-Bains, France) supplemented with 1% yeast extract (Difco Laboratories, Detroit, Mich.) adjusted to pH 7.0 and incubated at 37°C for 18 h. A 1% inoculum (6 ml) was added to 600 ml of the same medium in 3- vealed by using 2.5 p.g of enterotoxin per ml with antiserum diluted 1/10.
The enterotoxin was determined to be pure by gel immunodiffusion immunoelectrophoresis and polyacrylamide gel in sodium dodecyl sulfate. The molecular weight was determined by the latter method from the calibration curve of the molecular weights of the standard proteins (electrophoresis calibration kit, Pharmacia Fine Chemicals).
The specific antibodies to SEB were prepared in rabbits by subcutaneous injection (16) with 5 ,ug of enterotoxin purified by our method. The crude antienterotoxin B serum was prepared in the same manner by using 100 ,ug of the crude preparation per ml. Serum titers were determined by the single-gel diffusion tube method described by Hall et al. (7) . The specificity of the serum was determined by gel immunodiffusion and immunoelectrophoresis with crude SEB.
The amount of SEB produced in our medium was estimated at 200 ,ug of enterotoxin per ml of culture supernatant with a total protein content of 14 mg/ml.
The results of the purification method are illustrated in Fig. 1 through 3 . The adsorbed toxin on Biorex 70 was eluted from the column in a single peak corresponding to the fractions 55-62 (Fig. 1) . At this point, the pooled fractions amounted to about 9%o of the original culture volume, and the yield was about 70% of the initial estimated enterotoxin value.
Electrofocusing of the above fractions revealed one major component (fractions 39 through 41) and three minor ones (Fig. 2) . At 4°C, the isoionic pH values were 8.55 for the major peak and 8.9, 8.6, and 8.03, respectively, for the minor peaks (Fig. 2) . The elution pattern of the major peak from a Sephadex G-100 col- Fig. 2 ) on a Sephadex G-100 column. Elution (vertical arrow) was carried out at a flow rate of 0.5 ml/min with 1/15 M phosphate buffer (pH 7.4) containing 0.9%o NaCl and 0.5% NaN3. Fractions 19 through 25 (horizontal arrows) were selected as highly purified enterotoxin B.
umn is shown in Fig. 3 , and fractions 19 through 25 were considered as our pure enterotoxin.
We were able to obtain 18 mg of highly purified SEB from 1 liter of the culture supematent.
The dried material (Fig. 3, fractions 19 through 25) was a snow-white fluffy substance, highly soluble in water and salt solutions. The purified preparations tested by immunodiffusion showed a single enterotoxin-antienterotoxin line with the anti-crude enterotoxin serum, whereas the crude enterotoxin preparation gave three lines when tested with the same serum. Gel electrophoresis studies showed the purified toxin to be a single homogenous component with a molecular weight of 29,000.
The serum titer of the rabbit immunized with our purified enterotoxin B reached 64 at 10 weeks after the first injection. When tested with the crude enterotoxin, the prepared serum showed one single line in gel immunodiffusion and one arc in immunoelectrophoresis corresponding to enterotoxin B.
Relatively large amounts of SEB were produced with our medium. The yield achieved was comparable with those obtained by Kato et al. (10) and Reiser and Weiss (14) but was much higher than that produced in the medium suggested by Morita et al. (13) . The good results obtained from our medium were not unexpected since this medium consists of pancreatic digest of casein, minerals, and vitamins which are all known to be important for the production of enterotoxin B (12, 18) .
In agreement with Shantz et al. (15) , a good separation of the toxin from the bulk of the impurities was obtained by ion-exchange chromatography. This reduction of the impurities allowed direct purification by isoelectric focusing. The four antigenically similar components obtained from isoelectric focusing of the effluent of the Biorex resin (Fig. 1) correspond to those obtained with purified enterotoxin as previously demonstrated by the same method (4, 11) . The isoelectric point of the pure enterotoxin (pH 8.55) agrees with that reported by Schantz et al. (15) and with that of the major peak obtained by Chang and Dickie (4) but disagrees with that obtained by Metzger et al. (11) . On the other hand, our purified toxin was found to be stable when refocused, confirming the results of Metzger et al. (11) . Almost all the characteristics of our purified toxin are similar to those reported by Schantz et al. (15) . Our molecular weight value (29,000) is very close to that determined from the amino acid sequence (2) corrected to 28,366 (9) .
Since repeated investigations by electrophoresis and gel diffusion assays gave no indication of impurities in our preparation, we therefore estimated a purity of about 99%.
The use of small quantities of the highly purified enterotoxin for immunization enhanced the specificity of the serum obtained. The serum concentration titer was comparable to that of Shinagawa et al. (16) .
This investigation indicates that the bio-trypcase medium is suitable for the production of SEB and that a highly purified enterotoxin can be obtained by isoelectric focusing since small quantities of this purified enterotoxin are immunogenic in rabbits.
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